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Multi-User Remote Health Monitoring System With Biometrics Support 



RELATED APPLICATIONS 



This application is a Continuation in Part of US; Serial Number 09/665,442 filed September 
10 19, 2000, which is a Continuation Of US. Serial Number 09/517,140 filed March 2, 2000 
which is a [Continuation of U.S. Serial dumber 08/975,774 filed November 21, 1997 whichis 
a continuation U.S. Patent No. 5,897,493 issued April 27, 1999, which claims priority from 
Provisional Application Ser. No. 60/041,746 filed March 28, 1997 and from Provisional 
Application Ser. No. 60/041,751 filed March 28, 1997. All of the above named applications 
15 are hereby incorporated by reference. 



FIELD OF THE INVENTION 



20 This mvenlion relates generally to remote health monitoring systems. In particular, it relates 
to a multi-user remote health monitoring system which is capable of identifying a particular 
user in a number of different ways. The multi-user remote health monitoring system can also 
be used for tracking and collecting patient data. 



BACKGROUND OF THE INVENTION - 



* 

In the United Slates alone, over 100 million people have chronic health conditions; accounting 
for an estimated $700 billion in annual medical costs. In an effort to control these medical 
costs, many healthcare providers have initiated outpatienl or home healthcare programs for 
their patients. The potential benefits of these programs are particularly great for chromcallv ill 
patients who mus. treat .beir diseases on a daily basis. However, the success of these 
programs is dependent upon the ability of the healthcare providers to monitor the patients 
reroolely to aver, medical problems before Ihey become complicated and cos.ly. 
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Unfortunately, no convenient and cost effective monitoring system exists for the patient who 
baveftegreatestneedfor^onitoring.nanrely^ Be patents who 

■ 

Prior attempts to monitor patients remotely have included the use ofr>™ i 
Similar attempts io establish ^^^^^ 

mcluded the use of the Interne, and interne, terminal, A..hou g h intern!, 
somewhat less cosfly, ha, persona, computers, thev are *. n^lT " 
15 patient, Moreover, monthly online access charges are prohibit * '° 

Other attempts to monitor patients remotely have: included the use of me*, , • 

20 devices are onlv rl^mw » unionunatcly, these monitoring 

ilexib, and 2 PbySi0,08ic •' ,, da « a *» «« ^ do no, allow 

ilex.ble and dynamo querying of the patients for other information such as oua.iiv „F ',7 

r:: :~ variab,es ofa ^ — — - -^-j 

relZ ThlT \ T" lS ^ eD0U8h ** and call m 

^ -gnlarby. Thus ,h,s method is no, a good way to reach non-compban, patient, 

v^deo response sys.em, Such in.eraCive systems are disclosed in U S Patents 5 Jo 21R 
issued to Kirk e, a), on February 14 1995 5 a-xa km - ^ 5,390,238 
«; AAt ■ r-cwnary 11, J995, 5,434,61 1 issued ,o Tamura on Jury 18 1995 rmri 

5,441,047 issued to David el al. on Aligns, 15 1995 rw a- , J 995, and 

' that thev either ™.. .- d,sadva„, age of these systems is 

central facmty to call the patient according to a rigid monitoring schedule. 

egularly to be mom.ored. Non-compban, P a,ie„, s w fl, ^ C3 „ y waj , ^ ^ ^ 
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situation develops before contacting their healthcare provider, thus defeating the purpose of 
the monitoring systerh. If the central facility calls each patient according to a monitoring 
schedule, it is intrusive to the patient's life and resistance to the monitoring grows over time; 

* • . . 

* ( . - • 

* * ■ • * 

* 

Interactive telephone response systems, moreover, are generally incapable of collecting 

■ 

medical data from monitoring devices, such as blood glucose meters, respiratory flow meters, 
or heart rate monitors. In addition, patients tend to dislike the regular intrusion which 
decreases their compliance with the monitoring system. 

. - - 

Interactive video systems, on the other hand, cost around $20,000 for installation and are 

■ ■ • 

prohibitively expensive for the majority of patients. It is also difficult to identify each patient 
uniquely using this system; 

■ * 

A further disadvantage of these conventional interactive response systems is that they are 

aimed at a single user, thus preventing any multi-user capabilities. Interactive video response 

systems are too expensive to install for a single user. Interactive telephone response systems 

can be used for more than one member of a household, but it is often difficult to distinguish 

between the different patients. These characteristics, in conjunction with the fact that patients 

using the conventional interactive response systems do not usually exhibit regular use 

- • 
patterns, means that the patient data collected is statistically unreliable. Thus, these systems 

are riot equipped to handle patient data collection and tracking. 

Also, as conventional interactive response systems are intended for use in a patient's home, 
they are not suited for use in public areas. Their single user nature makes them ill- equipped to 
handle a large volume of users. Touch screen kiosks, which are commonly used in lobbies of 
public buildings to disseminate information, are difficult to individualize for a patient and are 
also very expensive. In addition, kiosks are self-contained and not designed to work with 
other separate information systems, such as the Internet or a healthcare provider's information 
system. 
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OBJECTS AND ADVANTAGES OF THE INVENTION 
In view of the above, it is an object of the present invention to provide a simple and 
mexpensrve system for identifying and remotely monitoring a plurality of patients It 
another object of the present invention to provide a remote monitoring system which incurs a 
..mmmral hardware cos, per patient. It is another object of the present invention to 
commumcate information to a plurality of patients. It is another object of tbe invention to 
provide a system which allows flexible and dynamic querying of a p]uraHty rf ■ " 
Another object of the present invention is to allow automatic identification of an individual by 
use of bometric information, a data card, a remote monitoring device, or a separate 
mformation system. „ « another object of the present invention to assign scripts to patients 
automabcally. „ is a further object of the present invention to allow the collection and 
tracking of data from a plurality of patients.for statistical analysis. It is another object of the 
present mention to provide an interactive response system which accepts and uses input from 
separate information system, A final object of the present invention is to provide 
mdmduabzed patient interaction at a public terminal without increasing administration cost, 

These and other objects and advantages wi]l become more apparent after consideration of the 
ensumg descnption and the accompanying drawings; 

« » 

* 

SUMMARY 

The mvention presents a networked system for remotely identifying and monitoring a plurality 
of mdrvrduals, and for communicating mformation to the individuals. The system includes a 
server and a workstation for entering into the server query sets to be answered by the 
md^dUals. Tbe server is preferably a world wide web server and the workstation is 
preferably a personal computer or network terminal connected to the web server via the 
internet The system also mcludes a remotely programmable apparatus for identifying and . 
interactmg w„h the individual, The remotely programmable apparatus is connected to the 
server v,a a communication network, preferably the Internet. The remotely programmable 
apparatus interacts with the individuals in accordance with scrip, programs received from the 



30 server. 



The server mcludes a scrip, generator for generating scrip, programs from Ihe query sets 
winch .re entered through the workstation. The scrip, programs are executable by the 
xemotely progranrmabte app arahls , 0 communicate the qaery sets to the iudividuals, to receive- 
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responses to the query sets, and to transmit the responses from the remotely programmable 
apparatus to the server. The server also includes a database connected to the script generator 
for storing the script program and the responses to the queries. The database also stores a list 

of individuals or individual types, and for each individual or individual type, has a pointer to 

* 

at least one script program. The server also has script assignment means connected to the 
database, which assigns to an individual at least one script program, according to script 
assignment information. The workstation allows a healthcare provider to enter in the script 
assignment , information or the script programs may be automatically assigned based cm 
individual identification information gathered from an input through an interface to the remote 
apparatus, a biometric sensor, a data card, a remote monitoring device, or other separate 
information system. 

The. remotely programmable apparatus has a communication device, such as a modem, for 
receiving the script programs from the server and for transmitting the responses to the server. 
The remotely programmable apparatus also has a user interface for communicating the query 
sets to the individuals and for receiving the responses to the query sets. In the preferred 
embodiment, the user interface includes a display for displaying the query sets and user input 
buttons for entering the responses to the query sets. In an alternative embodiment, the user 
interface includes a speech synthesizer for audibly communicating the query sets and a speech 
recognizer for receiving spoken responses to the query sets. 

« * * 

The remotely programmable apparatus also includes a memory for storing the script programs 
and the responses to the query sets. The remotely programmable apparatus further includes a 
microprocessor connected to the communication device, the user interface, and the memory. 
The microprocessor executes the script programs to identify the individual, communicate the 
query sets to the individual, receive the responses to the query sets, and transmit the responses 
to the server through the communication network. 

fn one embodiment, the system also includes at least one monitoring device for producing 
measurements of a physiological condition of the individual and for transmitting the 
measurements to the apparatus. The monitoring device can also be used to help the remoteJy 
programmable apparatus identify the individual. The remotely programmable apparatus 
includes a device interface connected 1o the microprocessor for receiving the measurements 
from the monitoring device. The measurements are stored in the memory and transmitted to 
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abo prefoabfy bch.de, a report generator co^ed to ^ 

■ . ' ' ' * ■ ' 

5 Jtf fc . present motion has muM-user capabilities, i, must identify each- ind' -t , 
indmdual type i„ or der to select the correct sermt nrnor Z ^ ° F 

. «*- can .ter his or her um qUe ^ J"^^ ^ 
apparatus. The code is sent t„ ,h~ «. , remotely programmable 

ijie coae is sent to the server and used to determine whirl. ^ . 
back to the apparatus. lcim,ne whjch scn P» program to send 

■ * p ■ 

■ 

b another embodiment, the system uses a dala card which mn „- -", 
individual's identity The remote* n « * ,nfonnati< >" an 

OToiy. j ne remotely programmable apparatus include* » 

which the da,a card cau be placed and read A personTl ider.Hr " 
be use^ in conjunction with me da.a card i'm ^^TTr^^^ ^ 

* ■ 

Tbe system of the present invention can also idenlifv ™ ■ \ . ' - ■ 

^^^^^ 

P y quenes fox the mdmdual to answer, or send information to 
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the printer to be printed. An example of this embodiment has the remotely programmable 

• * * 

apparatus located in series between a pharmacy server and a pharmacy printer. 

* 

Finally, the multi-user characteristic of the present invention makes it possible to collect and 
track data on individuals. The information generated can be used in a number of ways - for 
demographic marketing reports for pharmaceutical companies or for epidemiological studies 
by health care providers. 

* * * • ■ 

* 

• 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a networked system according to a preferred embodiment 

of the invention. 

Fig. 2 is a block diagram illustrating the interaction of the components of the system 

of Fig. 1. 

Fig. 3 is a perspective view of a remotely programmable apparatus of the system of 

Fig- J. 

Fig. 4 is a block diagram illustrating the components of the apparatus of Fig. 3. 

Fig. 5 is a script entry screen according to the preferred embodiment of the invention. 

Fig. 6A is a listing of a sample script program according to the preferred embodiment 

of the invention. 
Fig. 6B is a continuation of (he listing of Fig. 6A. 

Fig. 7 is a script assignment screen according to the preferred embodiment of the 

invention. 

Fig- 8 is a sample prompt appearing on a display of the apparatus of Fig. 3. 

Fig. 9 is a sample query displayed oh a workstation of the system of Fig. 3. 

Fig. 10 is a sample patient report displayed on the workstation oftfie system of Fig. 1. 

Fig.UA is a flow chart illustrating the steps included in a t monitoring application 

executed by the server of Fig. 1 according to the preferred embodiment of the 

invention. 

Figs. J3B-C are continuations of the flow chart of Fig. ] J A. 

Fig. 12 A is a flow chart illustrating the steps included in the script program of Figs. 6 A - 

6B. 

Figs. J2B-C are continuations of the flow chart of Fig. 12A. 

Fig. 33 flow chart illustrating the steps included in a monitoring application executed 

by the server of Fig. 1 according to an alternative embodiment of the invention. 
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; is a flow chart ilfostraimg the steps included in the scrmt. \ 

ahen.a.ive e.bodin.entof.heinLion ^ ' ^ ^ » * e 

ig- 14B JS a continuation of , be flpw chart rf ^ MA 

second embodiment of the invention ' C ° rdlng to a 

,sabl ^<%n,mnlu S tiating^ 

« a firs, sample message, appearing on the display of Z mVenht>n - 
is a second sample messaee • thea pparatus ofp . 

*M ^a script enny screen according to me third embodiment of t he • • 

. a «oc k diagram ofa 

embodiment of the invention P "Perception 

* - «■* diagram ^ ^ 

DETAILED DESCRIPTION 

of remote moni.oring a ppncaDOn Th f * e lnVen, '° n roa > »*ed for any type 

alternative embodiment below. ,n,0nna,,on lo »>°md„als, as will be discussed in an 
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A preferred embodiment of the invention is illustrated in Figs. 1 - 12. Referring to Fig. 1 a 
networked system 16 includes a server 18 and a workstation 20 connected to server 18 
through a communication network 24. Server 18 is preferably a world wide web server and 
communication network 24 is preferably the Internet It will be apparent to one skilled in the 
5 art that server 18 may comprise a single stand-alone computer or multiple computers 
distributed throughout a network. Workstation 20 is preferably a personal computer, remote 
terminal, or web TV unit connected to server 18 via the Internet. Workstation 20 Junctions as 
a workstation for entering in server J8 messages and queries to be communicated to the 
patients. 

10 * 

System 16 also includes a remotely programmable apparatus 26 for monitoring patients; 
Apparatus 26 is designed to interact with one or more patients invaccordance with script 
programs received from server 18. Apparatus 26 is in comniumcation with server 18 through 
communication network 24, preferably the Internet Alternatively, apparatus 26 may be 

J 5 placed in communication with server 18 via wireless communication networks, cellular 
networks, telephone networks, or any other network which allows apparatus 26 to exchange 
data with server 18. For clarity of illustration, only one apparatus 26 is shown in Fig. 1. It is ' 
to be understood that system 1 6 may include any number of apparatuses, with each apparatus 

used to monitor any number of patients. 

• . ■ ■ • 

20 

In the preferred embodiment, each patient to be monitored is also provided with a monitoring 
device 28. Monitoring device 28 is designed to produce measurements of a physiological 
condition of the patient, record the measurements, and transmit the measurements to apparatus 
26 through a standard connection cable 30. Examples of suitable monitoring devices 28 

25 include blood glucose meters, respiratory flow meters, blood pressure-cuffs, electronic weight 
scales, and pulse rate monitors. Such monitoring devices are well known in the art The 
specific type of monitoring device provided to each patient is dependent upon the patient's 
disease. For example, diabetes patients are provided with a blood glucose meters for 
measuring blood glucose concentrations, asthma patients are provided with respiratory flow 

30 meters for measuring peak flow rates, obesity patients are provided with weight scales, etc. 

» 

Fig. 2 shows server 18, workstation 20, and apparatus 26 in greater detail. Server 18 includes 
a database 38 for storing script programs 40. Script programs 40 are executed by apparatus 26 
to communicate queries arid messages to a patient, receive responses 42 to the queries, collect 
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Monitoring device measnremeu'ls 44, and traosma respond. 42 oth| « 

-™» » ■ Crab*. 38 i ^ aore 42 ■<»-»!- « .0 

*** «*— * - . -Uv^ ;:~ 

™«^»W»»ab«,of s eri^p 1Wms40 . * ™ of patterns, apparatus 26 

Figs. 3 - 4 show the stature of each apparatus 26 according to the r , 

Referring to Fig; 3, apparatus 2* inches honsing 62 ^2 62 ^ OTb ° d ' W 

-hie apparatus 26 to he placed 

-ghtstand or carried by an individuaJ user. Appararul iTZ ^7 ' ' 

liquid crystal display (LCD). ^bodrmept, display 64 is a ; 

* 

Four user input buttons 70A 70B 70P anri 7nri ■ " , 



25 



30 



through respective connection cables (no, shown) Appall 2^ ' , ^ 

66 for connecting apparahn 2d t« , , *. A PP arahJS 26 also includes a modem jack 

si™*) Appji rri * : ^ jack ,brou8h a ^ «*■ &»« 

^ appTj;*' V,S " a,ty ^ **~ ~ he - *■ ^unanswered oueriess^red 
Apparatus 26 a] S0 contains a data card reader « n, J ; 

data card 65 contain,,.,, • r .- ^ 63 * M P ab,e a 

™ o^ confa.nmg roformatjon about a patient In the nr«^, . ' 

H^ucjii. rn ine present invention, data card 65 
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contains the patient's identity, condition or disease, and possibJy prescription information. 

• ■ « ■ • 

Data card 65 is placed in data card reader 63, thus allowing apparatus 26 to identify the patient 
and assign script program 40: Apparatus 26 also has a printer port 67, allowing apparatus 26 
to be directly connected to a printer. Queries 94, responses 42, device measurements 44, and 
5 other pertinent information stored on apparatus 26 can be printed directly. 

■ 

The apparatus 26 also includes a biometric sensor 71 for gathering biometric information from 
the user. The biometric sensor may be substituted for, or used in addition to, other patient 
identification means (cgi, the data card reader 63). Examples of biometric sensors that may 

10 be used by the apparatus 26 include an optical device (e.g., a camera created from a CCD), a 
silicon sensor (e.g., a chip that gathers information using the capacitance occurring as a result 
of a.body part coming into contact with the silicon chip), a sound sensor (e.g., a microphone), 
an olfactory sensor (e.g., an. "artificial nose") and/or a sensor for measuring three-dimensional 
biometric topology (e.g., a laser or ultrasound measuring device). The type of biometric 

15 sensor 71 used in a given embodiment of the invention corresponds to the type of biometric 
information that is used to enroll and later identify the individual. 

The present invention may use any type of biometric information gathering and analysis as 
described herein or otherwise known to those skilled in the art. Biomerric information 

20 includes information that when used alone or in combination with other information uniquely 
identifies an individual with reasonable certainty. Examples of biometric information include: 
retina metrics, iris metrics, voice print metrics, body measurement metrics, handwriting 
metric, body odor metrics, heart beat signahire merries and biometrics that may be discemable 
from the individual's body fluids such as blood, urine or breath. Retina metrics make use of 

25 individual blood vessel patterns on the retina of the eye which are photographed, encoded, and 
compared to a previously coded "enrollment. " Iris metrics similarly refer to individualized 
patterns in the iris of the eye which are photographed, encoded, and compared to a previously 
coded "enrollment." Voice print metrics capture a sample of an individual voice which reflect 
the physical structure producing the . voice and the developmental speech patterns. Body 

30 measurement metrics map the physical measurement of the body and may include the physical 
characteristics of a finger, a hand, a face or other parts of the body. Handwriting metrics may 
include not only a comparison of the handwriting to a know sample, but also characteristics 
such as the speed, stroke order and pressure associated with, for instance, a signature. Use of 
physiological measurements as biometric information is discussed in more detail below. 
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• ■ ■ 

Fig. 4 is a schematic block diagram illustrating the components of apparatus 26 in greater 
deta,). Apparatus 26 includes a microprocessor 76, and a memory 80 connected to 
mtcroprocessor 76. Memory 80 is preferably, a non-volatile memory, such as a serial 
EEPROM. Memory 80 stores script programs 40 received from server 18, measurements 44 
receded from monitoring device 28, responses to queries, and a patient or patient W 
umque identification code. Unique information for identifying the individual may alsT be 
stored in the memory 80 of the apparatus 26, m Ae memory of the server 18, or both This 
umque mformation may include a unique identification number or biometric enrollment 
mformanon associated with the individual that uniquely identifies that individual 
M.croprocessor 76 also includes built-in read only memory (ROM) which stores firmware for 
controllmg the operation ofapparatus 26, The firmware includes a script interpreter used by 
m.croprocessor 76 to execute script programs 40,. The script interpreter interprets scrip, 
commands, Which are executed by microprocessor 76. . 

The script commands allow apparatus 26 to identify the patient or patient type through user 
buttons 70A, 70B, 70C, and 7 0D, monitoring device 28, data card 65, biometric sensor 71 or 
pnnter port 67. The script commands also allow apparatus 26 to display the query sets to the • 
patient, recove responses 42 to the query sets, receive measurements 44 from monitoring 
dev.ee. 28, and transmit responses to server 18. Specific techniques for interpreting and 
executing script commands in this manner are well known in the art. . 

Microprocessor 76 is preferably connected to memory 80 using a standard two-wire l^C 
interface. Microprocessor 76 is also connected to user input burtons 70A, 70B 70C and70D 
data card reader 63, biometric sensor 71, printer port 6 ?> LED 74, a clock 84, and a display 
dnver 82. Clock 84 indicates the current date and time to microprocessor 76. For clarity of 
dhstratmn, clock 84 is shown as a separate component, but is preferably buil, into 
uniprocessor 76. Display driver 82 operates under the control of microprocessor 76 to 
display mformation on display 64. Microprocessor 76 is preferably a PIC 16C65 processor, 
which mcludes a universal asynchronous receiver transmitter (UART) 78 UART 78 is for 
communicating with a modem 86 and a dev.ee interface 90. A CMOS switch 88 under the 
control of uniprocessor 76 alternately connects modem 86 and interface 90 to UART 78. 
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Modem 8fi ,s connected to a .e^hone Jack 22 through mode™ jack 66. Modem 86 fe - 
P^ams ,0 wK* are reived from _ 18 as we « as responses 42 to 

5 r r: • ^ ido,,ification codes - ^ - P^-t un " e 

5 code or o, her Nation that uniquely ldeBfifies fte ^ 

!1bmT MOdeni 86 ^ Preiferab,y 3 com P^e 28.8 K modem comme^ 

ava 'laMe^^ ommermally 

- 

for mteriacmg w,th a number of monitoring devices, snch as blood glucose m e ters , respi^ 
flow me ters, Wood pressure cuffs, weight scales, or pulse rate monitors, through the device 
jacks. Device interface 90 operates under me control of microprocessor 76 to collect 
measnrements 44 from the monitoring devices audto output , he measurement, to- 

15 r rOPr ™ fO " 0ra8einmemO ^^^ 

»5 90 ,s a standam KS232 in.erface. For ^ty of ^non, onl, , ne device in^ce is 
shown m F,g. 4. However, in alternative embodiments, apparatus 26 may include multiple 
dev.ce m ,eff a ces to accommod.te monitoring devices 28, which have different connection 
standards. 

• The monitoring device 28 may include a biometric sensor 79 in lien of or in addition to a 
bmmetric sensor 71 m ade part of me apparatus 26. m addition to the types of biometric 
sensors 7, discnssed above, a biomefric sensor 79 may utilize or augment the data garnered by 
the momtoring device 28. For e.amp.e, ^ hiomehic ^ „ ^ ^ _ rf % 
s-gnamre obtained by a p„,se ra.e monitor, the blood Characteristic obtained nsing a blood 
glucose meter, or ,he signatme antigens present in n device reading a urine sample. 

a R pp««f 8 Ts™ '° R ' 2 ' S " er " inC ' UdeS 3 ^ Kcati - * Monitoring 

va rio I I COn,n>,Kn8 *^* e aPP,iCa,i ° n eXCCU,ed * — 38 * P«*™ - 
as" r 52 T bC ' OW - APPKCa,i ° n 48 »~* >— * a scrip, 

p ZZs lo f a report 8encra,or * Script genera,or 50 is » «i 
ZZZ 2 , scnp ' on en,ered ,hIOUEh works,a,ion 20 ™ e 

en,e,ed .hrough a scnp, enrry screen 56. ,„ , bc preferred embodiment, scnp, entry screen 
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56 is implemented as a web page on server 18. Workstation 20 includes a web browser for 
accessing the web page to enter the script information. 

- * • • 

* ■ 

Fig. 5 illustrates script entry screen 56 as it appears on workstation 20. Screen 56 includes a 
5 script name field 92 for specifying the name of script program 40 to be generated. Screen 56 
also includes entry fields 94 for entering query sets to be answered by a patient Each entry 
Held 94 has corresponding response choice fields 96 for entering response choices for the 
query. Screen 56 further includes check boxes 98 for selecting desired monitoring device 28, 
such as a blood glucose meter, respiratory flow meter, or blood pressure cuff, from which to 
10 collect measurements 44. 

• 

Screen 56 additionally includes a connection time field 100 for specifying a prescribed 
connection time at which apparatus 26 executing the script is to establish a subsequent 
communication link:to server 18. The connection time is preferably selected to be the time at 

15 which communication rates are the lowest, such as 3:00 AM. During this connection time, 
apparatus .26 transmits to server 18 all responses 42 and device measurements 44 it has 
received during the day. During this same connection time, apparatus 26 also receives from 
server 18 all script programs 40 it will need for the following day or until the next prescribed 
connection time. This store and forward feature of apparatus 26 Teduces communication 

20 expenses. However, if numerous patients are using apparatus 26, more than one connection 
can be made during the day in order to download necessary script programs 40. Screen 56 
also includes a CREATE SCRIPT button 102 for instructing script generator 50 to generate 
scnpt program 40 from the information entered in screen 56. Screen 56 further includes a 
CANCEL button 104 for canceling the information entered in screen 56:. 

25 

In the preferred embodiment, each script program 40 created by the script generator 50 
conforms to the standard file format used on UNIX systems. In the standard file format, each 

- 

command is listed in the upper case and followed by a colon. Every line in script program 40 
js terminated by a linefeed character {LF}, and only one command is placed on each line. The 
30 last character in script program 40 is a UNIX end of file character {EOF} . Table 1 shows an 
exemplary listing of script commands used in the preferred embodiment of the invention. 
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TABLE 1 - SCRIPT COMMANDS 
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The scrip! commands ilJusbated i„ Table J are representative nf * ' 

^ are no. intended to W , he scope of the ^ ^ 

description, it^Ube apparent to one skffled Z^Z wT ^T" ^ 

Script program 40 inchides identification commands to det,w " A ' 

reader 64, bicunetric sW 7^79 printer port 67 andXl ! ' " ** 

mclndes .npn, commands to receive responses 42 to te^^^ 1 ^ 40 * 0 
-lodes a collect command to collect device measureml Tfi!" ^ 
specified in check boxes 98 w , **em<mts 44 from TO omioring device 28 

20 steps included in script p^ 4 T , r^^^^M The 
- * -nssed in £ ^^t^"" " " ^ ^ « ^ " '» * 

to 

25 .hrough Nation*, Te J" T ^ ^ 

-Enmen. screen 57 Jb^ IT TT" 1 inf0m,a,i0n * P * Wd a ^ 

7, wh,ch.,s preferably mmlemented as a W eb page ^ server 18. 

" * 

Kg- 7 illustrates a sample script assignment screen V7 •>* •, 

57 includes check boxes J06 f„ , ° n wori{s,a "'°» 20. Screen 

30 ] M for selecting .^t^ L 8 ^ ^ * * ™» boxes. 

S-n 57 also nt L T^SSS!^ ^ ^ W 40 * * * — 
button m is pressed serif " ** ,he ■**»-* { When . 

setected i„ .J^^T ^ 52 « pat.en, or patien, type 

306. Each poin^HtZ T ^ '° ^ ^ 4 ° * 

,s stored m the pot.en, or patient ^ look-up , ab]e 46 of dalabase 3g 
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Screen 57 further includes an ADD SCRIPT button 110 for accessing script entry screen 56 
and a DELETE SCRIPT button 1 14 for deleting script program 40. 

.-...*. • • . . 

Referring again to Fig. 2, report generator 54 is designed to generate a patient report 58 from 
the responses and device measurements received in server 18. Patient report 58 is displayed 
on workstation 20. Fig. 1 0 shows a sample patient report 58 produced by report generator 54 
for a selected patient. Patient report 58 includes a graph 116 of device measurements 44 
received from the patient, as well as a listing of responses 42 received from the patient 
Specific techniques for writing a Teport generator program to display data in this manner are 

■ * - 

well known in the art. 

■ • • * * 

The operation of the preferred embodiment is illustrated m Figs. 11A-C as a flow chart 
illustrating steps included in the monitoring application executed by server 18. In step 202, 
server 18 determines if new script information has been entered through script entry screen 56. 
If new script information has not been entered, server 18 proceeds to step 206. ]f new script 
information has been entered, server 18 proceeds to step 204. 

* * 

As .shown m Fig. 5,. the script rhfoimation includes queries 94, and for each query 94, 
corresponding responses choices 96. The script information also includes a selected 
monitoring device type from which to collect device measurements 44. The script 
information further includes a prescribed connection time for each apparatus to establish a 
subsequent communication link to server 18. The script information is generally entered in 
server 18 by a healthcare provider, such as the patients' physician or case manager. Of course, 
any person desiring to communicate with the patients may also be granted access to server 18 
to create and assign script programs 40. Further, it is to be understood that the system may 
include any number of workstations 20 for entering script generation and script assignment 
information in server 18. 

m step 204, script generator 50 generates script program 40 from the information entered in 
screen 56. Script program 40 is stored in database 38. Steps 202 and 204 are preferably 
repeated to generate multiple script programs, e.g. a script program for diabetes patients, a 
script program for asthma patients, etc. Each script program 40 corresponds to a respective 
one of the sets of queries 94 entered through script entry screen 56. Following step 204, 
server 1 8 proceeds to step 206 ; 
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h step 206, server 18 defines if new scrip! assignment inlbnnatiori has been entered 
through ass.gn.nent screen 57. If new script assignn.ent infonnation has not beT^ 
^erl8proceedsto.ep 2 10. Knew script assignment information has bet^I errte^^erver 
s 8 proceeds to step 208. As shown in Kg. 7, script programs 40 are assigned to e^ch^a tient 
by selectmg scr.pt p^ 40 thiongh check boxes 106, selecHng the patL or 
•o whom selected script progran, 40 is to be assigned through check bL» 1 
the ASSIGN SCRIPT button 112. When button 112 ispressed scrmtiT 

■-Obexes 10, * step 208, each ^ s^T^^Tf 
database 38. Following step 208, server 18 proceeds to step 210. 

commhrir.-' • . ZedUSer lftheH,fo ™ a,,ondoes not match an authorized user the 
commnn.ca,.on,s rejected m a step 221 and me method progresses ,o step 220. 

If the .biometric infonnation does match an authorized user (step 2131 or w „ h, " / 
enabled i^w in\ , * e " ZX5 > or security is not 

m 7t£ : m 214 the -ver 18 receives from 

apparatus 26 the pa.ent or patient type's unique identification code. This step can be achieved 
m a mnnber of way, Biometric infonnation identifying lbepatienl can ^ 

ZIT::Z ° f bi ° meWC j — ™ - ^ step 212, The ^ 
II ^Td °": qUe 7 ° n diSP ' ay 64 ° f a « «> -hich aHows identifieation of the 

T In- !T ' T« ,on ' 0,c disease - ™ e pa,iCT, ' s identification - ai - * - 

^hZtn " e ;r ,Uding ,Df0nl,a,i0n ° b,ained * "* *** 28 

c„T ?r^*^-*^«-a boring device 
contam the pat.ent, unique i(lentificalion an<J ^ ^ ^ 8 
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* ■ 

Apparatus 26 is also capable of recognizing the type of monitoring device 28, for example a 
blood glucose meter, to determine the patient type, for example diabetes. 

* , _ ■ ' ' 

Data card reader 63 is another way in which apparatus 26 can recognize a patient or patient 
type. Data card 65 contains information about the patient's identity, condition or disease and 
possibly prescription information, which can be read by data card reader 63 of apparatus 26. 
This information is then sent to server 18, where it is used to determine which script program 
40 is sent back to apparatus 26 to which the patient is to respond. 

■ • 

* * - ■ 

Another way in which apparatus 26 can identify a patient or patient type is through printer 
port 67, as illustrated in Fig. 20. Patient data from the server 106 of another information 
system can be sent to a printer 108 via apparatus 26. Apparatus 26 can then send the 
intercepted data to server 18 of the remote monitoring system of the present invention, which 
can then send appropriate script program 40 to apparatus 26. A more detailed description of 
the data interception embodiment of the present invention is described below. 

■ 

In step 216, server 18 uses the patient identification code or individual identification 
information obtained as discussed above to retrieve from table 46 the pointer to script 
program 40 assigned to the patient. If the script program is to be customized for an 
individual, this is determined in a decision step*217 and custom information is merged into 
the script program m a step 218. The individual to customize the script program for is 
identified using the individual identification information. The customization of script 
programs is discussed below in more detail with reference to Figs. 18-21. Server 18 then 
retrieves assigned script program 40 from database 38. In step 219, server 18 transmits 
assigned script program 40 to patient's apparatus 26 through communication network 24. 
Following step 219, server 18 proceeds to step 220. ' . 

- 

m step 220, server 18 determines if a patient report request has been received from 
workstation 20. If no report request has been received, server 18 returns to step 202. If a 
report request has been received for a selected patient, server 18 retrieves from database 38, 
measurements 44 and query responses 42 last received from the patient, step 222, In step 224, 
server 18 generates and displays patient report 58 on workstation 20. As shown in Fig. 10, 
report 58 includes device measurements 44 and query responses 42 last received from the 

■ 

patient. Following step 224, the server returns to step 202. 
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Rgs. 12A - J2B illustrate the steps executed bv the r Pm ^ 

»-* is P^.W^KSSr.^ 

appa^ 26 ^ 3-4) or its various e.ho W ^ £ " M ~ * * 
' sensor 79 may alternative^ be integrated into a Storing dl f 8 ' \ ^ 

apparatus 26. Any biometric sensor that gathers ioibrmaH Z *° 101,0,6 

« almaybeHse , ^.^^^JJ^^v 

*~ to those sW „ed in the a* they will onIy be ^S^T^^ 
Wmeuic sensors that .ay be used by the apparatus 26 * 
camera created iron, a CCD), a silicon sensor (e.g a chip th a t h * ^ " 

capacitance occurring as a result of a h„,h, I 8 " U>fonnah <» «h* the . 

B ds a resun ot a body part coming into contact v>;.k «. -.- 

sound sensor (e.g., a microphone), an olfactory sensor (eg " Sfi V ^ ' 

sensor for detecting the speed, stroke order and presslt tZ dW f ""^ ' ^ 
measuring three dimensional biometric ,opo,ogyTl " * ^ a sensorfor 

device, ^^of biosensor 73 used" ^^^1^ ^ 
^^ofbiometnoinformaoonu^ 

other information uniquely identifies an individual wj " h ^ T, " ma,i ° n 
biometric information include: rellna roe « ^ ri 7 ml 

biometrics that may be diVenvKl \ ' s, &n ature metrics and 

sample of an individual voice which rHW, u • Vo,ce pnnt metrics capture a 

- - include ,h, .•^JS!^"* ^ 

ofthebodv HandwriH aractenshes of a finger, a band, a face or other parts 
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Referring to Fig. 12A, biometric information is gathered in a step 290. Security for the 
apparatus 26 may be configured separately from the security settings of the server 18. In a 

* * * * 

decision step 292, an apparatus configuration is checked to determine if security has been 
enabled for the remote apparatus 26. If security is not enabled, the method continues with 
step 296. If security is enabled, the biometric information collected in step 290 is checked m 
a decision step 294 against local biometric information maintained for authorized users. If the 
biometric information verifies with the local biometric mformation, the method continues 
with step 296. The method ends at step 334 (Fig. 12C) if the biometric information does not 

* • » 

verify with the local biometric information. 

■ 

w- m * 

♦ 

The method continues with the script program 40 being executed by apparatus 26. Before 
script program 40 is received, apparatus 26 is programmed with the script interpreter used by 
microprocessor 76 to execute script program 40/ The initial programming may be achieved 
during the connection to server 18. Following initial programming, apparatus 26 receives 
(step 296) from server 18 script program 40 assigned to the patient associated with apparatus 
26. Script program 40 is received by modem 86 through a first communication link and 
stored in memory 80. 

m step 302 (Fig. 12B), microprocessor 76 assigns a script identification code to script 
program 40 and stores the script identification code in memory 80. In step 304, 
microprocessor 76 lights LED 74 to notify the patient that he or she has unanswered queries 
stored in apparatus 26. LED 74 preferably remains lit until the queries are answered by the 
patient. 

• . . 

In step 308, microprocessor 76 prompts the patient by displaying on display 64 "ANSWER 

QUERIES NOW? PRESS ANY BUTTON TO STARTS In step 310, microprocessor 76 
waits until a reply to the prompt is received from the patient. When a reply is received, 
microprocessor 76 proceeds to step 312. In step 312, microprocessor 76 executes successive 
display and input commands to display the queries and response choices on display 64 and to 
receive responses 42 to the queries. 

Fig. 8 illustrate a sample query and its corresponding response choices as they appear on 
display 64. The response choices are positioned on display 64 such that each response choice 
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js located proximate to a respective one of input buttons 70A, 70B, 70C, and 701). In the 
preferred embodiment, each response choice is displayed immediately above respective input 
button 70. The patient presses input button 70A, 70B, 70C, and 70D corresponding to his or 
her response. Microprocessor 76 stores each response in memory 80. 

■ ' * 

hi steps 314 - 318, microprocessor 76 executes commands to collect device measurements 44 
from selected monitoring device 28 if it is directed to do so by script program 40. Script 
program 40 specifies selected monitoring device 28 from which to collect measurements 44 
In step 314, microprocessor^ prompts the patient to connect selected monitoring device 28, 
for example a blood glucose meter, to one of device jacks 68A, 68B, and 68C. A sample 
prompt is shown in Fig. 10. m step 316, microprocessor 76 waits until a reply to the prompt 
is received from the patient. When a reply is received, microprocessor 76 proceeds to step 
318. Microprocessor 76 also connects UART 78 to interface 90 through switch 88. In step 
318, microprocessor 76 collects device measurements 44 from monitoring device 28 through 
15 interface 90. Measurements 44 are stored in memory 80. 

- - - ■ 

In the prefened embodiment, apparatus 26 is always plugged into telephone jack 22. If not, 
however, micro P roc«sor 76 prompts the patient to connect apparatus 26 to telephone jack 22 
so that apparatus 26 may connect to server 18 at the prescribed connection time in step 320. 
!0 In step 322, microprocessor 76 waits until a reply to the prompt is received from the patient. 
When a reply is received, microprocessor 76 turns off LED 74 in step 324. m step 326, 
microprocessor 76 waits until it is time to connect to server 18. Microprocessor 76 compares 
the connection time specified in script program 40 to the current time output by clock 84. 
When it is time to connect, microprocessor 76 connects UART 78 to modem 86 through 



5 switch 88. 



In step 328, microprocessor 76 establishes a subsequent communication link between 
apparatus 26 and server 18 through modem 86 and communication network 24. If the 
connection fails for any reason, microprocessor 76 repeats slep 328 to get a successful 
connection. Biometric information gathered by the remote apparatus 26 is transmitted to the 
server 18 in a step 329. In step 330, microprocessor 76 transmits device measurements 44, 
query responses 42, script identification code, and patient or patient type identification code 
stored in memory 80 to server 18 through the subsequent communication link, bi step 332, 
microprocessor 76 receives through modem 86 new script program 40 fibm server 18. New 
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script program 40 is stored m memory 80 for subsequent execution by microprocessor 76. 

* * * ■ 

Following istep 332, script program 40 ends. 

■ R • 

" • • • "■ ' 

hi the above description, apparatus 26 connects to server 18 each time a new patient 
5 identification is entered. Fig. 13 shows an alternative embodiment, where apparatus 26 
connects to server 18 at one time during the day. During this connection period, apparatus 26 
receives from server 18 all script programs 40 it expects to need during the following day. As 
shown in Fig. 13, steps 202 - 208 are the same as above, with server 18 generating and storing 
new script assignments and new script programs if needed. In step 210, apparatus 2 6 connects 
io with server 18, In step 216, server 18 retri eves script programs 40 from database 38. Script 

■ «... * » * 

programs 40 can be for patients who are likely to use apparatus 26 the following day or script 

- * * • . 

programs 40 can be for general conditions, diseases, or prescriptions that are requested 
everyday. Instep 218, server 1 8 transmits assigned script program 40 to patient's apparatus 26 
through communication network 24. Following step 218, server 18 proceeds to step 220, 
15 which is carried out in the same manner as the embodiment illustrated in Figs. HA and 11 B. 

* • * 

.*■■*- * • ■ * 

In the embodiment of Fig. 13, patients* responses to all queries are transmitted from apparatus 

26 to server 18 during a single connection period, ideally the same connection period when 

script programs 40 are downloaded into apparatus 26 for the following day. Figs. 14A and 

20 14B show the steps of script program 40 for the embodiment of Fig. 13. Notice all steps are 
the same, except for the addition of step 325. In step 325, apparatus 26 has the option of 
repeating another script program sequence for the same or another patient before connecting 
to server 18. Thus, many patients can use apparatus 26 during the day. Apparatus 26 stores 
all their responses 42 and measurements 44, and then forwards them to server J8 at the end of. 

25 the day, as shown in step 330. Apparatus 26 used in this embodiment must have sufficient 
memory means 80. 

• k 4 • I 

An advantage of the present invention is that it does not require that each patient purchase his 
or her own apparatus 26. Instead, patients can visit their nearest pharmacy or healthcare clinic 
30 where apparatus 26 is located and answer queries there. Since apparatus 26 only requires 
identification of a patient or patient type in order to connect to server 18 and download 
appropriate script program 40, any patient can use any apparatus 1 8 as long as they have a 
patient identification code, data card, or have enrolled biomerric information. Ideally, patients 
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who are traveling or are far from home can just stop into any pharmacy anrf 
which will get sent bade to server 18. y P ha ™^ and answer quen.es, 
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A second advantage of the nx>nitormg system is that it allows each apparatus 26 to K 
> programmed remotely throagh sqlipt 4Q ^ co 

pmmpt, selected monitormg devic.^t customizanon, 3^^.^ 
each apparatus may be easily changed by transmitting a new soip,^ ^ ° f 
,2*. Moreover, each script program ,0 m ay be eastly ^JSZjl^T 
access.ngserverthroughlSthelnternet. iW^im-d-,^.^^^ 
and.nexpensivesyste.forremoterymomtonnga.argenu,^^^ 

Figsjfi- 18 toe a second embodiment of the invention in which each remotely 
Programmable apparatus has speech recognition and speech synthesis functional,* T il 
shows a perspective view of an appamtus 27 according to the second enZd A & 

27 includes a speaker 72 for audibly co na ^:^^^^r^' 
Apparatus 27 also includes a microphone ,18 for J£ lv ' Pat,0lt - 

« P-mp* Apparatus 27 may Xally inclll a C J^ST " ^ ^ 
patient, as shown in Fig. 17. * W*°S Prompts to the 

' • • * . - • ' • • * 

^ cmis inc. of 1 735 N. Fust Street, San lose, California 95 1 12. 
« 10 tne quenes, and script identification codes! 
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a digital to analog converter (DAQ 142 and.ah amplifier 144. DAC 142 and amplifier 144 
drive speaker 72 under the control of microcontroller 1 22. 

■ 

Audio processor chip 120 further has built in speech recognition functionality for recognizing 
responses spoken into microphone 118. Audio signals received through microphone 118 are 
converted to electrical signals and sent to a preamp and gain control circuit 12& Preamp and 
gain control circuit 128 is controlled by an automatic gain control circuit 136, which is in turn 
controlled by microcontroller 122. After being amplified by preamp 128, the electrical signals 
Outer chip 120 and pass through a multiplexer 130 and an analog to digital converter (ADC) 
132. The resulting digital signals pass through a digital logic circuit 134 and enter 
microcontroller 122 for speech recognition. 

Audio processor chip 120 also includes a RAM 138 fox short term memory storage and a 
ROM 140 which stores programs executed by microcontroller 322 to perform speech 
recognition and speech synthesis. Chip 120 operates at a clock speed determined by a crystal 
126. Chip 120 also includes a clock 84 which provides the current date and time to 
microcontroller 122. As in the preferred embodiment, apparatus 27 includes an LED 74, 
display driver 82, modem 86, and device interface 90, all of which are connected to 
microcontroller 122. 

The operation of the second embodiment is similar to the operation of the preferred 
embodiment except that queries, response choices, and prompts are audibly communicated to 
the patient through speaker 72 rather than being displayed to the patient on display 64. The 
operation of the second embodiment also differs from the operation of the preferred 
embodiment in that responses 42 to the queries and prompts are received through microphone 
118 rather than through user input buttons. 

■ 

Script programs 40 of the second embodiment are similar to the script program shown in Figs. 
6A - 6B, except that each display command is replaced by a speech synthesis command and 
each input command is replaced by a speech recognition command. The speech synthesis 
commands are executed by microcontroller 122 to synthesize queries, response choices, and 
prompts through speaker 72. The speech recognition commands are executed by 
microcontroller 122 to recognize responses 42 spoken into microphone 118. 
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For ^ample, «o ask the patient how he or she feels and record a response, microcontroller 1 22 

ST 1 3 «-* — d * — * *™gh speaker 72 ~S 

fee! Phase answer with one of the Mowing responses: very bad, bad, good, or v" ^ 
^ — U, executes a spch recognition command to rec^e ,he^ e 
spoken m.o nncrophone 1,8. The recognized response is stored in memory 
gentry transmitted to server 18.. Other than the differences described Z2L 
advantages of the second embodiment are the same as the operation and at T 
preferred emhodiment described above perahon an <> advantages of the 

: - - 

r!!l U8h ^ SeC ° nd tmh0AimentS f ° CUS ° n «a,s and collect 

-ponses to the q uenes, the system of the invention is no, limited to onerymg app^ 

7TZ may : ]so be used *** ,o co — ca,e — «*%T 

21 nlustra.e a thud embodiment in which the system is used to oerfom, u, V 
^gmg^o, ^««-^^^^^^~ 
to be commumcated to an individual rather than a set of queries to be , ,^ 
individual. Of course, it wil, be apparent to one skilled in the a*Z 1 " "* 

optionally include both queries and statements. ^programs may 

IT!! 8 ^ 3 d2,a Pr0gram 55 fW mer8in8 ,hC -ored in table 46 with 

KTffr^* ^-Be program 55 is design ed,o retrieve selected data fr om 

^om 2 , mSei1 d3,a ' nl ° S ' a,emCntS ' n ~* <">> *» -eating 

I pr08ra r Each cus,om scrip * program 41 *«— * ^ « 

Ld^r ° a " r aL ^ eXamp,C ' ^ S,at ~ ma > b * -tomized with the 
Z T^T e,C ' EXamP,eS ° f SUCh • shown in- 
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The operation of the third embodiment is similar to the operation of the preferred embodiment 
except that script programs 40 are used to communicate messages to the individuals rather 
than to query the individuals. Each message i 5 preferably a set of statements. Referring to 
Fig. 18, the statements may be entered ip server 18 through script entry screen 56, just like the 
5 queries of the preferred embodiment. 

- 

Each statement preferably includes one or more insert commands specifying data from table 
46 to be inserted into Ihe statement The insert commands instruct data merge program 55 to 
retrieve the specified data from database 38 and to- insert the data into the statement. For 
0 example, the insert commands shown in Fig. 21 instruct Ihe data merge program to insert a 
physician name, an appointment date, a patient name, and a test result into the statements. As 
in the preferred embodiment, each statement may also include one or more response choices 
which are entered in fields 96. 
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Following entry of the statements and response choices, CREATE SCRIPT button 102 is 
pressed. When button 102 is pressed, script generator 50 generates a generic script program 
from the information entered in screen 56, The generic script program is similar to script 
program 40 shown in Figs. 6A - 6B, except that the display commands specify statements to 
be displayed rather than queries. Further, the statements include insert commands specifying 
dala to be inserted into script program 40. As in the preferred embodiment, multiple script 
programs are preferably generated, e : g. a generic script program for diabetes patients, a 
generic script program for asthma patients, etc. The generic script programs are stored' in 
database 38. 

Following generation of the generic script programs, server 18 receives script assignment 
mfoimation entered through script assignment screen 57. As shown in Fig. 7, script programs 
40 are assigned by first selecting one of the generic script programs through check boxes 106, 
selecting individuals through check boxes 1 08, and pressing the ASSIGN SCRIPT button 112. 
When button 112 is pressed, data merge program 55 creates a custom script program for each 
individual selected in check boxes 108. 

Each custom scripl program is preferably created by using the selected generic script program 
as a template. For each individual selected, data merge program 55 retrieves from database 38 
Ihe dala specified in the insert commands. Next, data merge program 55 inserts the data into 
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the appropriate stents in the generic seript program , 0 &e a,e a cnstom scrfpt fc 
the mdmduaJ. Bach custom script program is stored far database 38. ' 

♦ 

A-each custom scrip, program is generated for an individual, script assignor 52 assigns the 
> .^amsc.ptprogranrtoUremdlviduaL Uris is preferably accomplished by creating a 

to the custom script program and storing the pointer with the individual's unique ideLr k 
■ code m table 46, When Ore .dividual, remote apparatus ^ J Z^ 

recerves from apparatus 26 the individual's unique identification code, biometric irkZr 

; d -;^on,e, M^^^gS- 

*>m *ble 46 the pOrnter to the custom script program assigned to the individual Next server 
18 retnev. the aligned custom scrip, program fiom database 38 and transmits ^ 
cnstom scnp, program to apparatus 26 through communication network 24. 

- - « 

Appamtos 26 receives and executes script program 40. The execution of scrip, program 40 is 
d sp, ayed lo tbe )ndlY)dnal rathCTlhan .^.^ ]7 j8 ij]ustrate 
a they appear on d^lay 64. Eacb stateniej]t inchldes a ^ 

^«^g to the response choree ,o proceed to the nex, statement. Alternatively scrip, 

~ R :z a period of ,ime ,hat each « * » »• ^ed\: f : 

a o™ T ^ S ' a, ~- m ren,3ining ° Peja,i0n ° f * *" -»>odimen, is 
analogous lo .he operate of 1be preferred embodiment described above. 

P^tiemtri C3PabiKtieS ° f,he PreSeD ' inVCnti ° n a "° W f ° r ,he ~» dicing of 

Zlfl r' PU ' ,C P,aCCS ' SUCh 35 Pham,aCie5 ' WhWe « he > ^ a wide 

range of ^ ^ ^ ^ ^ ^ ^ ^ 

m he manner described above. The data is then sent to server or servers 18 where i, is 
cotiected and organized. WeaHy, pharmaceutical COJnpanies or heahhcare providers will use 
n.omtonng system 1 6 ,o gather patient response to their products or service, The companies ■ 
o providers wrl. send queries or script programs 40 to server 1 8, which wil, then send queries 
o aZlTr 5 40 '° °" 0r m0,e aPPar3,USeS 26 " ** answered .be queries 

T T OIin8 devices 28 ' sen,er 38 win send ,he ^ - «* 

companies and providers. 
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Figs. 22 shows how the present invention can be used in conjunction with a separate 
infonnation system, such as a pharmacy information system. Patient data from the pharmacy 
information system 105 can be intercepted by the apparatus 29 in order to trigger the 
execution of script programs 40 r In this embodiment, apparatus 29 is located in series 
between the pharmacy server 106 of pharmacy ^formation system 105 and the pharmacy 
printer 108. Pharmacy information system 105 comprises pharmacy server 106, pharmacy 
workstation 107, and pharmacy printer 108. Patient data sent from pharmacy server 106 to 
pharmacy printer 108 must pass through apparatus 29. Apparatus 29 takes the patient data 
and sends it to server 18 of the system of the present invention. Server 18 uses patient data to 
determine which script program 40 to send to apparatus 29 for patient to answer. It is obvious 
that this method can be used to identify the patient to apparatus 29 and also server 18. 

Alternatively, interception of patient data by apparatus 29 can be used to trigger printing of 
infonnation on pharmacy printer 108. in this embodiment, apparatus 29 is again located in 
series between pharmacy server 106 of separate mformation system 105 and pharmacy printer 
108. When apparatus 29 receives the patient data, it triggers a stored script program 40, 
which commands pharmacy printer 108 to print out information for the patient. This 
information differs in content from the patient data and is printed in addition to it. In addition, 
the patient data can also be sent to server 18 to trigger additional script program 40 which 
displays queries on display 64 of apparatus 29 to be answered by patient. 

Fig. 23 shows a block diagram of apparatus 29 as used in this embodiment, while Fig. 24 
shows a schematic block diagram illustrating the components of apparatus 29 in greater detail. 
Figs. 23 and 24 are similar to Figs. 3 and 4, except for the addition of a-server port 69 in both 
figures. Server port 69 is used to connect apparatus 29 to pharmacy server 106. Server port 
69 can receive a standard SCSI cable connection or a telephone cable connection, in which 
case it operates as a modem. Thus apparatus 29 can connect to server 18 through modem jack 
66, pharmacy server 106 through server port 69, monitoring device 28 through device jacks 
68A, 68B, and 68C, and pharmacy printer 108 through printer port 67. 

- 

SUMMARY, RAMIFICATIONS, AND SCOHE 
Although the above description contains many specificities, these should not be construed as 
limitations on the scope of the invention bnt merely as illustrations of some of the presently 
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preierred embodiments. Many other embodiments of the invention are - 
-ample, the scripting language and script commands. *£2 IrZ^I 
preferred embodiment: It will be apparent to one skilled Jl , ° f ** 

■ ■ * . . 

- ■ 

Moreover, I he invention isnot limited to the specific applications describe,, tk 
method of ,he invention have many other appHcationsL U T ^ 
industry. For example, the system »ay Zbe^ W^T ^ 
chnics to conduct al, types of of ^^T" d 7* ~ »*- 

conduct all types of surveys of cJLj M^^^~ 
wtdespread market research. * addition, stores can use theTv^on ,o * * 

from customers regarding their shopping taste, An exalTTT mf °^° a 
bridal registry. • * amp,e ° f thls ****** would be a. 



The invention may also be used for educational purposes such - w 

Students can nse the apparatus ,o take national stXiL mun , ^ ^ ren, ° ,<3y - 
Graduate Record Examination (GRE) * .d^T^^" 1 ^ ^ ^ 28 "» 

P^poses. Banks, utilities, J card' or^ ^ T * ^ 

servers-to customers usme the m . ■ P ^ Wfcdr 

Therefore, tbe scope of the invention s homd be determined not by the exanrn] 
«be appended claims and the,r legal eqxnvntent, ^ 



es given, but by 
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CLAIMS 

... • . ■ 

• ■ ■ 

- * 

What is claimed is: 

* * * ■ * * * . > 

1. A method for remotely administering a person's health care, Comprising: 

providing a remote apparatus haying a user interface to the person; 

providing a server system having a script generator for generating script programs; 
• • * ■ - 

collecting biometric information pertaining to the person via the remote apparatus; 

sending the biometric information pertaining to the person from the Temote apparatus 
to the server system via a communication network; 

generating the script program with the script generator at the server system based in 
part on the biometric information; and 

. sending the script program to the remote apparatus via the communication network for 
interaction with the person. 

2. The method of Claim 1 , wherein the remote apparatus verifies the biometric information 

♦ 

■ * 

as that of an authorized user before the remote apparat us can be u sed. 

3. The method of Claim 1 > wherein the server computer provides security based on the 

biometric information. 

• * ■ • 

4: The method of Claim 3, wherein the server computer limits access to an individualized 
script program based on the biometric information. _ 

5. The method of Claim I, wherein the biometric information is collected via the user 

■ - 

. interface of the remote apparatus. 

6. The method of Claim 5, wherein the script generator individualizes the script program to 

' - - 

the person using the biometric information. 

7. The method of Claim 5, wherein the biometric infonnation comprises information that 
uniquely identifies the person. 
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9 - ™ e me ^ of Claim 7, wherein thebio^etricinfonn,.- 

of Ch m 7, where* the biomehic information ^ • 
5 11- The method of rt, u - comprises ms metrics. 

- • ■ * . • 

D - ■■ T, "«*«*i of CJaim 7, wherein the biomehic irno™ r 
•0 . mettk , ^^^^-mprisesvoiceprint. 

17: ^method of Claim 16 wherein tt.. 

mfft . ^^^'""emoteapparatus verifies thebiometric 

m/b ™ a "oo as that of an authorized user before ,„ 
» ^me,hodofaa imJ6wherein(he " ^ ^ ^° be used . 

19- The method of Claim 18 wherein »„,> 

scripts . ^^^^^^iWaccess to an individualized 
«*. Fogram based on the biomehic information 

,0,be ~»- 8 '»ebiometricmforma,io, ^^P^- 

25 The method of Claim 14 wherein ihpK" - - 

".wnerein the biometnc information cram »; . ■ ■ 
sig nanJIC composes a heart beat • 
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22. The method of Claim 14, wherein the biometric mformation comprises a physiological 
measurement. • 

23. The method of Claim 22, wherein Die physiological measurement includes information 

* 

pertaining to a body fluid. 

24. The method of Claim 23, wherein the body fluid is. breath. 

25. The method of Claim 23, wherein the body fluid is blood. 

26. The method of Claim 23, wherein the body fluid is : urine. 

27. The method of Claim 26, wherein the biometric information is determined for the urine 

» ■ 

using an antigen signature of the urine. 

28. A system for the management of a person's health care, comprising: 

a remote apparatus having a user interface for interaction with the person; 
a server system haying script programs pertaining the person's health care; 
a communication network linking . the remote apparatus and server system for 
communication of the script program to the remote apparatus; 

a biometric sensor for collecting biometric information from the person. 

29. The system of Claim 28, wherein the remote apparatus includes the biometric sensor. 

30. The system of Claim 28, wherein a monitoring device connected to the remote apparatus 
includes the biometric sensor. 

31 The system of Claim 28, wherein the server system includes a script generator for 
generating an individual script program based at least in part on the biometric 
inibrmation. 

32. The system of Claim 28, wherein the remote apparatus uses the biometric information to 
authorize the person using the remote apparatus. 

33. The system of Claim 28, wherein the server system uses the biometric information to 
authorize the server system to communicate with the remote apparams. 
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34. rte^od of Clain, 28, whc^ the bio m ^c inf^afio,, ccnpHses^on tha, 
uniquely identifies the person. 

35. Themctbod of Cairn 34, wherein the biomebic information cornpriscs ^ ^ 

36. ^-ftod of qaim 34, wherein ftebiopettc^^^ 
5 37. lhe mc «^ofa aim 34,w„e^ 

measurement metrics. 

38. ihemetbod of Chnm 34, Wherein the biomebie ^formation comprises body odor 
'metrics. 

39. ™^PdofC.ai„^ 

40. fhe method of Cairn 34, wherein ,he biometric information comprises a hea , t bcal 
signature. 

measurement. 

.42. ™«of C1 aim41^ - 
pertsumng to a body fluid. 

43. ^^eftodofCJain, 42 , wherein the body fluid is bread,. 
.44. The method of Cairn 42, wherein tbe body fluid is blood. 

45. ^e m etbodofa a ™42,wbereinthebodyfluidj S urine. 

46, The method of Cairn 45, wherein the t^M^.*^^^ 
usmg an antigen signature of the urine. 
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NUMBER: 9001 {LF} 
LED: 1 (LP) 

ZAP: {LF) 
CLS:{LF) 

■ * • 

DISPLAY: PLEASE ENTER IN ID CODE, INSERT SMART 
CARD, OR CONNECT MONITORING DEVICE 
WAIT: {LF} 

CLS:{LF) 

i * * * * 

DISPLAY: ANSWER QUERIES NOW? 

PRESS ANY BUTTON TO START (LF) 
WATT: {LF} 

CLS: (LP) v 

■ ■ 

DISPLAY: HOW DO YOU FEEL? 

VERY VERY 
BAD BAD GOOD GOOD {LF} 

INPUT: OOOO JLF) 
CLS: {LF} 

DISPLAY: HOW WELL ARE YOU 

MANAGDSG YOUR DISEASE? 
VERY VERY 
WELL BADLY WELL WELL {LF} 

INPUT: OOOO {LF) 

- > 

CLS: (LF} 

DISPLAY: HOW HARD IS IT FOR YOU TO 

FOLLOW YOUR TREATMENT PLAN? 
VERY very 
HARD HARD EASY EASY {LF} 
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INPUT: OOOO {LF} 
CLS: {LF} 

DISPLAY: HOW HARD IS IT FOR YOU TO 

CONTROL YOUR BLOOD SUGAR? 
VERY VERY 
HARD HARD EASY EASY {LF} 

INPUT: OOOO {LF} 
CLS: {LF} 

DISPLAY: CONNECT GLUCOSE METER 
AND PRESS ANY BUTTON 
WHEN FINISHED {LF} 

WAIT:{LF} 
CLS: {LF} 

-. - ■ ■ 

DISPLAY: COLLECTING MEASUREMENTS (LF} 
COLLECT: GLUCOSE_METER {LF} 
CLS: {LF} 

DISPLAY: CONNECT APPARATUS TO 
TELEPHONE JACK AND 

PRESS ANY BUTTON 
WHEN FINISHED {LF} 

WATT: {LF} 
LED: 0 {LF} 
CLS: {LF} 

DELAY: 03:00 {LF} 

DISPLAY: CONNECTING TO SERVER | LF) 
CONNECT: {LF} 

{EOF} 

* 
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